: bio-detection principle Figure S2 : electrochemical characterization of a glutamate biosensor Figure S3 : Immunostaining images of hESC-derived cortical organoids Figure S4 : HIM images of hESC-derived cortical organoids Figure S5 : Measurement of glutamate within hESC-derived organoids Table S1 : A comparison of recording characteristics of few microelectrodes for the detection of glutamate Figure S1 . bio-detection principle. (a) schematic representation of enzymatic reaction that allows detection of glutamate at the microelectrode: glutamate is oxidized into α-ketoglutarate, ammonia and H2O2 by GluOx. H2O2 diffuses through the PPD layer and is oxidized by the Pt catalyst resulting in generation of electrons flowing into the microelectrode. (b) graphical view showing PPD layer acting as a diffusion barrier to biomolecule species. H2O2 can reach the electrode while larger molecules are rejected. . a low and high magnification of a typical hESC-derived organoids. Organoids to be imaged were first washed with PBS and then fixed (2% glutaradelyde + 2% paraformaldehyde in 1M PBS, pH 7.4), for 20 min. Fixed samples were then washed twice with PBS and M-Q water. Next they were dehydrated through a graded ethanol series (30%, 50%, 75%, 85%, 95% and 100%: 15 minute washing). Fixed samples were then placed into an automated critical point drier (Balzers CPD 030, Hudson, USA) which was set to perform 10 exchange cycles of CO2.After drying, the samples were carefully removed and adhered to double-sided carbon tabs on aluminum stubs and loaded into the microscope. 
